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1 LS3A/B2000
LS3A1000 LS3B1500 (LS3A1500.)) LS3A/B3000 LS7A1000 LS3A/84000
. . .
Big CPU LS7A2000
2
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4 GS464 core 8 GS464v core (800MHz) 4 GS464E core IARES B 4 GS464V core AMEH K 4716 GS464V core
16GFLOPS 150GFLOPS 4 GS464E core
LS2F0800 LSZ2H1000 LS2K1000
Middle CPU LS2K2000
KIRITHEE
90nm SO00MHz  65mwm,] GHz 40mm,l OGHz 28nm 2 0GHz
GS464 core GS464 Core, 2 GS264 core 2 GS264 core
SeC & NB/SB
LS1C0300
LS1A0300 LS1B0200 LS1H MCU LS1C104
Small CPU L m—
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Assembly: 8(2.73%) —

C: 81(27.65%)

C/C++ Header: 132(45.05%) —

C++:72(24.57%)
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blank: 11681(11.4%)

comment: 15535(15.16%)
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A
¢ j:H?%XTJ‘ Hﬁ MAPLE & JBC int fact(int);
Code:
0: iload 1
int fact(int n){ 1: iconst 1
if( n!=1 ) 2: if icmpeq 15
return n * fact(n -1); 5: iload 1
else 6: aload 0
return 1; 7: iload 1
8: iconst 1
9: isub
int &fact(var %n i32) i32 { 10: invokevirtual #5
if(ne i32 (dread i32 $n, constval i32 1))({ // Method fact: (I)I
call S$fact(sub i32 (dread i32 %n, constval i32 1)) 13: imul
return (mul i32 (dread i32 %n, regread i32 %%retval)) 14: ireturn
} 15: iconst 1
return (constval i32 1) 16: ireturn
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— “That library 1s not available in my language. I need to rewrite 1t.”
— “That language would be the perfect fit for my problem, but we cannot run it in

our environment.”
— “That problem 1is already solved in my language, but the language 1s too slow.”

e ?5 Jython IronPython
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KKotImv)]ava JS aRuby R @ python @@@

FScala

, functionfreq,
Automatic transformation of interpreters to compiler

GraalViv

Embeddable in native or managed applications

"Hello Worldl’

; slyglot. eval {

¥a :

K ; ORACLE Sapigone PR i s
Open|DK ﬂ%dt B S Y, T runif (10007 ) [0];

Iu‘]_"l'l-'-‘l' |;
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* Polyglot

import org. g
I
1

noade @ C
public static weld

tem. out. printlnt Hellos Jawval®):

(Strinsz[] arss)

Graal VM Architecture
®
(=) Sulong

JS
, (LLvm)
:::— Java ’Scala ‘W’ oS

JVM Compiler Interface (JVMCI) JEP 243
A \

Truffle Framework
Context
context. eval (7 js”,
"print "Hello JawaScript!™ )"}

Graal Compiler
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Compile time, prior to execution Compile time, prior to execution

My Class java javac MyClass java MyClass.class jaot MyClass.class
(Java source files) (Compiling} (Bytecode)} (AOT compiling)

My Class. java javac MyClass java MyClass.class

(Java source files) (Compiling) (Bytecode)

Run time within the Java virtual machine

h i

i i i i i o
Run time within the Java virtual machine java —XOCAOTLibrary=.
Interpreter - - Iy Class
parts which are not (Execution of bytecode)
java MyClass —_ executed quite often
Interpreter (Execution of ( N
bytecods) nate JIT COMPiler M-~ |
—_ ; only for repeatedly i
: R executed parts, which i
s R : S are not yet compiled !
Mative machine . ! ;
code JIT Compiler (€ ’ Execule native code (€----------------------------o- -
L ) only for repeatedly ~ ) for already provided
executed parts AOT code
Please Note: This is a simplified model and only one of the branches is picked Flease Mote: This is a simplified model and only ane of the branches is picked

https://rieckpil.de/whatis-graalvm/
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Pull requests Issues Marketplace Explore

oracle / graal © Watch~ 414 deStar | 11k | ¥Fork 707

<» Code Issues 489 Pull requests 56 Actions Security Insights

GraalVM: Run Programs Faster Anywhere #* https://www.graalvm.org

polyglot VM Java javascript python r uby (e
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Compiler and Virtual Machine Enthusiast

Lead of the GraalVM project.

nBE0MN

Thomas Wuerthinger FOLLOW | GET MY OWN PROFILE
Oracle Labs
Verified emall at oracle.com - Homepage
Computer Science Cited by VIEW ALL
All Since 2014
TITLE CITED BY YEAR Citations 1387 1174
h-index 19 18
110-index 33 29
One VM to rule them all 213 2013

T Warthinger, C Wimmer, A W&B, L Stadler, G Duboscg, C Humer, ...
Proceedings of the 2013 ACM international symposium on New ideas, new __.

Self-optimizing AST interpreters 127 2012
T Wiarthinger, A W8R, L Stadler, G Duboscg, D Simon, C Wimmer

320

240
Acm Sigplan Notices 48 (2), 73-32

160
Dynamic code evolution for Java 82 2010
T Wirthinger, C Wimmer, L Stadler a0
Proceedings of the 8th International Conference on the Principles and ... . I

0

An intermediate representation for speculative optimizations in a dynamic compiler 81 2013 2012 2013 2014 2015 2016 2017 2018 2019 > 1| b
2 Nuhnern T Wiirthinaar | Qtadlar ™ Wimmar N Qimon H Maceanhack ——— -~ — - 1 |
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Team

Oracle Labs @ JKU PhD students

Thomas Wiirthinger (lead) Peter Hofer Benoit Daloze

Florian Angerer Roland Schatz Josef Eisl

Danilo Ansaloni Thomas Schatzl David Leopoldseder
Stefan Anzinger Lukas Stadler Manuel Rigger

Daniele Bonetta Christian Wirth

Matthias Grimmer Andreas WoB Hanspeter Méssenbock
Christian Haubl (supervisor)
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The team at the JVM workshop at ETH in September 2014

Graduate students

Josef Haider

Jacob Kreindl
Raphael Mosaner
Daniel Pekarek
Thomas Pointhuber
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N
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Former researchers
Thomas Feichtinger Thomas Kotzmann

Gilles Duboscq Michael Pfeiffer
Miguel Garcia Stefan Rumzucker
Reem Hourieh Christoph Schmid
Christian Humer Bernhard Urban
Christian Huber Christian Wimmer

Christos Kotselidis
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— GCC/LLVM
— Determinism Parallel Ruby
— 3£ T-QEMU3ZK Etrace
— FAS 2 Hy
— HiEiA
— GraalVM
— BIT-MIiniCC/MiniCCompiler
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— GCC/LLVM
— RISC-V + Chisel
— GraalVM
— Pin-tool
— ANTLR
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KR L s | Simulator | verifation

Verilog, | Chisel, PyMTL, Icarus Verilog, RISCV-DV

ﬁ% /ﬁ: )jl] ‘ﬁ B VHDL | PyRTL, MyHDL | YOSys;abc Verilator Tool Chain
_ ﬁﬁ Qflow,

Back End: NetList —-» GDS Layout OP?SRI;’ad,
- = 1itHE T
— E Y Graywolf, Qrouter, OpenTimer, Magic,
— E )A .= \%I\% RePLAce FGR OpenSTA Taped p
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http://blog.sciencenet.cn/home.php?mod=space&uid=414166&do=blog&id=1203989
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